The distribution of intracellular acetylcholine receptors and nuclei in avian slow muscle fibres during establishment of distributed synapses.
The distribution of intracellular acetylcholine receptor was studied by 125I-alpha-bungarotoxin autoradiography as a measure of the local acetylcholine receptor synthesis at junctional and extrajunctional sites in single fibres of the developing anterior latissimus dorsi muscle of the chicken. Large (longer than 2 microns) acetylcholine receptor clusters characteristic of synaptic contacts were localized by immunofluorescence with anti-acetylcholine receptor antibodies. The distance between acetylcholine receptor clusters at embryonic day 11 was 166 +/- 10.5 microns and this distance did not increase despite growth until after 4 days posthatch. The distance between acetylcholine receptor clusters subsequently increased proportionately with the increase in the length of fibres. Intracellular acetylcholine receptors were labelled with 125I-alpha-BGT after first blocking cell-surface acetylcholine receptor with unlabelled alpha-BGT, and treatment with saponin. Intracellular acetylcholine receptor represented about 5-15% of total cellular acetylcholine receptor. Cycloheximide experiments indicated that 80-90% of intracellular acetylcholine receptor examined represented newly synthesized acetylcholine receptor. The spatial distribution of this pool, studied by autoradiography, was determined in relation to the acetylcholine receptor clusters labelled with anti-acetylcholine receptor antibody. Between embryonic day 11 and posthatch day 14 there was a continual increase in intracellular acetylcholine receptor at both junctional and extrajunctional parts of the fibres, but with the greater increases occurring at the junctional regions. Peaks of intracellular acetylcholine receptor became associated with an increasing number of acetylcholine receptor clusters so that by posthatch day 14 there was an 80% correspondence. The accumulation of newly synthesized intracellular acetylcholine receptor under acetylcholine receptor clusters was not the result of the aggregation of nuclei at these sites, suggesting that a higher rate of acetylcholine receptor synthesis per nucleus develops at distributed synaptic sites on anterior latissimus dorsi fibres.